Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



1 



UNIVKRSITY OF MICHIGAN. 

MUSEUM OF ZOOLOGY. 
Miscellaneous Publications No. 1. 




Directions for Collecting and Preserving 

Specimens of Dragonflies for 

Museum Purposes 



BY 

E. B. WILLIAMSON. 



ANN ARliOR, MICHIGAN. 

PUBLISHED BY THE UNIVERSITY. 

DECEMBER I, I916. 



ADVERTISEMENT. 

The publications of the Museum of Zoology, University of Michigan? 
consist of two series — the Occasional Papers and the Miscellaneous Publica- 
tions. Both series were founded and are being supported by Dr. Bryant 
Walker, Mr. Bradshaw H. Swales and Dr. W. W. Newcomb, except that 
the cost of the illustrations and of distribution are borne by the University. 

The Occasional Papers, publication of which was begun in 1913, serve 
as a medium for the publication of brief original papers based principally 
upon the collections in the Museum. The papers are issued separately to 
libraries and specialists, and when a sufficient number of pages have been 
printed to make a volume a title page and table of contents are supplied to 
libraries and individuals on the mailing list for the entire series. 

The Miscellaneous Publications include papers on field and museum 
technique, monographic studies and other papers not within the scope of 
the Occasional Papers. The papers are published separately, and, as it is not 
intended that they shall be grouped into volumes, each number will have its 
own title page and table of contents. 

Alexander G. Ruthven, 
Director of the Museum of Zoology, 

University of Michigan. 
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DIRECTIONS FOR COLLECTING AND PRESERVING DRAGON- 
FLIES FOR MUSEUM PURPOSES. 

BY E. B. WILLIAMSON. 

The methods of collecting and preserving dragonflies described in this 
paper are for the most part those which have been worked out by the writer 
in the course of several years of field work. No attempt has been made 
to try out the many kinds of collecting appliances on the market nor to ex- 
periment with all of the described methods, but an effort has been made to 
discover simple and yet adequate appliances and methods for the collecting 
and proper preservation of specimens of this moSt interesting group. These 
directions should, then, be considered as suggestions rather than as dogmatic 
rules. 

THE COLLECTING AND PRESERVING OF IMAGOES. 

Dragonfly habitats. — Years ago the writer heard Dr. Kellicott say that 
the way to get all of the rotifiers was to look in all the unlikely places, — the 
likely places would supply a great many, the unlikely places would complete 
the list. The same is true of all collecting. Visiting a stream at one point 
does not determine its Odonata fauna on that day. One may follow it with 
almost barren results for miles, till a sudden turn brings one on a rocky 
ripple, grass margined, with clumps of lizard-tail, and broken with patches 
of water- willow where untold numbers of multicolored and iridescent wings 
spring into view, a score or more species inviting one to the chase. Or a 
sunny meadow may rise, brush and forest girded, up the hillside from the 
brook you are following; along the edges of this meadow more than one 
rare dragonfly may be basking on the leaves of some bush or low tree. What 
has been said about visiting streams is also true of lakes. If the lake visited 
is small the entire circumference should be explored by the collector. For 
various reasons, such as temperature and soil differences, the inlets and out- 
lets of the lake may differ more or less in their dragonfly species. Prevailing 
winds through centuries modify the shores of lakes, and one side may be 
found to be boggy and without a beach while the opposite shore may have a 
well defined gravel and sand beach, with consequent differences in both fauna 
and flora. If the lake is large, consideration of the above points should re- 
ceive the collector's attention when selecting places to work. If one can 
spend several days along one stream or about some small marsh, the first 
day or two may profitably be spent in a general survey and in paying atten- 
tion to the larger, free flying dragonflies, leaving for a later date the close 
searching of low vegetation and concealed nooks for the smaller, less agile 
and less readily discerned species. The last day or more may be given to 
same particularly interesting find of the preceeding days. Remembering, in 
conclusion, that it has been truly said of the dragonfly collector, "all things 
come to him who wades." 
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The collecting net, — The writer has tried only a few kinds of nets. For 
several years he has used what is known as "Our Own'' patent landing net, 
a steel collapsing ring, which can be obtained from entomological supply 
companies. The frame used has the two steel sides each about 22 inches 
long. The bag is made of light bobinet (15 or 16 meshes to the inch) and 
when flat is about 22 inches long (deep). The edge of the open end con- 
sists of two narrow sleeves of stout muslin which slip over the steel sides 
which make the ring of the frame. This landing net is provided with a 
three jointed bamboo-handle, two joints of which make a handle of suit- 
able length for insect collecting. This insect net is light, strong, and when 
not in use, may be conveniently packed or carried. Bags of several kinds, 
suitable for beating and dredging, for example, can be carried in the field 
and changes from one bag to another, or the replacing of a ripped bag, can 
be eflfected in a moment's time. 

Killing bottles, — Of several ways of making killing bottles the most satis- 
factory has been to place potassium cyanide crushed to about the size of 
grains of corn over the bottom of the bottle selected; this is then covered 
with about a quarter of an inch of sawdust, over which is poured plaster of 
Paris mixed with water to the consistency of cream. The whole need not 
occupy over an inch and a quarter of the bottle, — less if one is fortunate in 
pouring in the plaster. The most convenient bottle I have found is the ounce 
morphine bottle. Four such bottles can be conveniently carried in the double 
side pockets of a coat or blouse. Smaller bottles can be made in the same 
way of straight glass vials four inches high and seven-eights of an inch in 
diameter. Such small bottles are valuable for killing pairs of smaller dragon- 
flies or for particularly small and fragile species. Such vials are also of a 
convenient size for carrying alcohol or other preservatives in the field. 

It goes without saying that miscellaneous collections of insects should 
never be dumped in the same killing bottle. The scales of Lepidoptera and 
the juices of various Orthoptera are especially objectionable, and none of 
these insects should go into the bottles containing dragonflies, or in which 
dragonflies will be subsequently placed unless the bottles are thoroughly 
cleaned in the meantime. 

A killing bottle made as above described will sometimes "sweat." This 
moisture is ruinous to dragonflies. For this reason bottles should be made 
several weeks before they are intended for field use and all moisture should 
be guarded against by airing the bottle in the sun and packing the bottom 
with scraps of paper or cloth if necessary. 

Specimens should be removed from the killing bottle as soon as they are 
dead or at frequent intervals. If the bottle is "strong" a short exposure may 
completely destroy the colors of many species. They must be removed to 
some convenient and safe receptacle in which to carry them till the day's 
collecting is over. 

The collecting case. — The box here described has been used satisfactorily 
for several years in various climates and under varying collecting conditions. 
The pattern for this leather box is shown in the accompanying diagram 

(Fig. 0- 
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Fig. I. — Collecting box; i, side, about 8j^ x ii inches; 2, bottom, about 7V^ x ii 
inches; 3, end, about 71/2 x ^lA inches; 4, top, about 8j^ x 11 inches; 5, buckles in which 
two straps (9) on the top fasten; 6, rings for shoulder strap; 7, ring on strap, so it 
can slip up or down, in which to fasten snap attached to back of a belt; 8, handle on 
top of box, to carry when it is not over the shoulder; 9, short straps on flap (11) 
on top, to fasten in buckles (5) on side; 10, straps on end of box, to turn in and be 
covered by the top (4) when box is closed; 11, flap on top (4) of box; 12, compart- 
ments in the lower or bottom tin pan in the collecting box ; 13, suggested compartments 
in the shallow pan (i inch deep, 7 inches square) for the collecting box. 
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The shoulder strap should be about an^inch and a half wide over the 
shoulder and at either end should have short straps with spring snaps for 
the rings shown on the ends of the box. The strap at one end of the shoulder ' 
strap should provide for varying adjustments in length. In the back of a 
wide belt, fasten a small spring snap to attach to the ring shown in the dia- 
gram on the side next the top. This ring is on a small strap, attached at its 
ends. When the box is on one's back and the snap on the belt is in the ring 
on the back (side) of the collecting box, the latter is held securely in place 
without at the same time interfering with one's movements. One may run 
or stoop over at will without having the box come tumbling in his way. 

This leather box which stands Syi inches high, ii inches long and yyi 
inches wide is now ready for its fittings. Have the tinner make a pan 4 
inches deep which will just force down in it. Depending on how the harness 
maker has made the leather box, this will vary a little but the pan will be 
about 10^ X 734 inches and should fit tightly in the leather box. This 
pan should have two partitions dividing it into three equal compartments as 
shown in the diagram. Make another pan about seven inches square and 
one inch deep divided by partitions as you wish. I have mine divided in 
halves, and one-half with two cross partitions dividing it into one larger and 
two smaller compartments. This pan must be made to slip easily in and out 
of the leather box. 

Make a third pan also about seven inches square and deep enough to 
just fill the leather box when placed on top of the shallow pan, that is about 
three inches deep. A fourth pan is about the same size as one of the com- 
partments in the first made pan. It will be about 4 inches deep and 7 inches 
long by 33/2 inches wide. These four pans will just fill the leather box, the 
one in the bottom being firmly wedged in, the others fitting loosely so they 
can be readily removed. A piece of tin with turned edges, measuring about 
yys X 105^ inches, will serve as a cover for the box. Over this the leather 
flaps on the ends are turned and the leather lid brought down and strapped, 
holding everything securely. 

In the three bottom compartments and in the other pan of the same size, 
carry ordinary envelopes (35^ x 6j^ inches) with their flaps removed, set on 
edge. In these envelopes place your specimens with the wings folded back 
and the abdomens straight. Several specimens, depending on size, may be 
placed in the same envelope. The end specimens should have their heads 
toward the ends of the envelope. In the envelopes in these four compart- 
ments a large day's collecting can be carried home in perfect condition and 
in admirable shape for future papering or pinning. Some other form of 
collecting box may be used to suit the collector, but no better method I think 
can be devised for carrying home specimens than to place them in envelopes 
which are carried on edge. The time required to place them in the envelopes 
is more than saved by the admirable condition of the specimens when one 
comes to paper them. 

In the shallow pan in the leather box the writer carries a pair of small 
pliers, fine tweezers for handling specimens, some vials of pins and alcohol, 
string, lead pencils, memorandum book and a small box or two for exuviae. 
In the larger square pan is carried the lunch, some insect bags, etc. On the 
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return in the evening the lunch is usually replaced by a small turtle, a few 
small snakes, a set of bird's eggs, some seeds, leaves or flowers, or whatever 
of interest the day may have yielded. Pairing dragonflies, if it is desired 
to keep them together, are killed in smaller bottles and the pair put in an 
envelope by themselves, or, as taken from the net, the pair are impaled on 
a No. I insect pin, and later unpinned and placed together in an envelope. 
Large dragonflies such as the larger libellulines, Macromia, the aeschnines 
and gomphines may be carried home alive. Simply rotate the head once till 
the neck snaps, and place them in the envelopes. They will live a day or 
more in a comatose condition, expelling the contents of the alimentary canal. 
In the evening at home they can be killed in a cyanide bottle and papered 




Fig. 2. Envelope for papered specimens. 

at once, or they may be allowed to die naturally and then papered. Twisting 
the heads of large species will prevent their biting and possibly injuring the 
wings of other specimens if they are dropped into the cyanide bottle in 
the field. 

With the specimens safely home, a piece of white oilcloth spread on a 
table, makes an ideal place for sorting, arranging and papering specimens. 
Personally the writer prefers to paper all of the material, later selecting 
from the dried specimens such as it is desirable to pin. As the conventional 
methods of pinning and expanding specimens have been so well explained 
by lepidopterists little will be said on the subject (see page 13). 

Papering specimens. — The most convenient envelope is the usual three- 
cornered one made by folding a rectangular piece of paper as indicated, the 
folds to be made in the order shown, a and b being the inside of the 
envelope. Do not fold with a and b outside as the resulting envelope will 
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be different at the corners, and is less readily opened and closed. Nothing^ 
is more annoying in its way than to examine large series of specimens in 
papers folded some one way and some the other. 

Envelopes may be obtained at any newspaper office. Have light news- 
paper stock cut in rectangles 2 x 3^ inches and 2^ x 4}i inches, and have 
heavier newspaper stock cut in rectangles 3^ x 6 inches, 4j4 x 6j4 inches, 
5 X 7^4 inches, and so on to larger sizes if desired. The last named will 
paper a dragonfly nearly 5 inches long. Fold your envelopes before the 
collecting season or before a collecting trip. Cut strawboard corners the 
size of the folded envelopes, and bunch the envelopes in fifties, with a straw- 
board comer on either side, all held together by a small rubber band. Put these 
bundles under a weight or in a letter press for a few days. Nothing is 
more wasteful of time and energy than to make slipshod envelopes from 
day to day when the collecting should receive all one's energy, using for 
material old magazines, newspapers, discarded correspondence, etc., etc. 
The method here suggested provides uniform envelopes, well folded, of 
clean paper, unmarred by writing or printing, on which intelligible data can 
be written or stamped, leaving space for brief field notes or references to 
other fuller notes in a suitable note book. And they represent less loss of 
time and energy than the heterogeneous collection of half-folded waste 
paper in which too many collectors entomb objects of once animate nature 
for which they might well show more respect. 

With the envelopes prepared nothing will save more time and energy than 
a collection of suitable rubber stamps or a small stamp in which the desired 
type can be set, and a small line dater. The data should include the place, 
the collector's name, and the date, to which may be added in writing any 
field observations. The ink used for the stamp should be one that will not 
fade or "run" if the envelope is moistened. 

In papering material the first consideration is to prevent distortion of the 
specimen due to pressure by the envelope. The abdomen and especially the 
appendages are most likely to suffer. For specimens with dilated abdomens 
or wide spreading appendages, nothing is better than a bit of cord of suit- 
able diameter fastened with a drop of glue on the inside of the envelope 
along its folded edge near one comer, the head of the insect resting at the 
other comer. Since dragonfly thoraces are usually larger than the abdomen 
and are relatively firm it is often well to paper two specimens of the same* 
species in one paper, the heads at the comers and the abdomen of one above 
the other, not crossed, if the abdomens are long. So papered the thoraces 
will bear the pressure of the envelope and the specimens will have the abdo- 
mens and their appendages preserved without any distortion. Keep the abdo- 
mens straight and wings properly folded back together. In the case of 
libellulines especially see to it that the legs do not cover and conceal the 
accessory genitalia. When the specimen is in the envelope and the envelope 
has been carefully closed, fasten the corners down with a bit of gummed 
paper M6-%2 of an inch wide and about J<2 inch long fastened to the 
flap, at each acute comer of the envelope and around to the opposite side of 
the envelope. Avoid any pressure on the specimen in attaching these gummed 
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strips. This method of sealing the envelope is infinitely superior to the- 
time-honored method of turning the corners. It requires less time, en- 
dangers less the contents of the envelope, is more secure, and facilitates the 
ultimate packing of the dried material. After papering, the envelopes should 
not be tumbled about till the specimens are thoroughly dry. Otherwise 
a'bdomens may be thrown up between the wings, may be crossed and 
constricted or bent at the point of crossing, or other damage may be done. 

Drying Specimens, — As has been stated, in papering material the first 
consideration is to prevent distortion. The second point is to preserve as 
fully as possible, and that is often far too little at the best, the structures and 
the colors of the insect in life, or at least to dry it rapidly and thoroughly, 
and prevent a slow decomposition which would render the preserved speci- 
men unduly fragile. In this connection it may be stated that it is unnecessary 
and undesirable to make a general practice of passing bristles or other sup- 
ports through dragonflies' bodies if they have been properly dried. Bristles 
may be necessary in repairing broken specimens, but such specimens should 
be considered surgical cases, and this occasional heroic treatment should not 
be inflicted on all. Another reasop for rapid drying is facility in handling a- 
large number of specimens which once dried can be safely packed away,, 
but which if undried and accumulating from day to day would form a 
serious obstacle to the movements of the collector. 

If the amount of material collected is not large, if the collecting days 
are not continuous, and if frequent changes of locality are not made, papered 
dragonflies can be dried very well under ordinary conditions without recourse 
to artificial heat. At his home the writer arranges the papered material on 
large sheets of cardboard which are placed on tables in a dry room where 
the full sunlight can fall on them. As stated above, while drying the enve- 
lopes containing specimens must not be tumbled about. Rapidity of drying 
is essential to good color preservation, and is more readily obtained in some 
climates than others. In a humid climate artificial drying is necessary if 
good preservation is to be obtained. Artificial drying facilitates handling 
large quantities of material rapidly, prevents large accumulations of un- 
dried material which require the collector's attention, and seriously burden 
him if he wishes to make frequent moves to new localities. 

After several experiments with differently constructed artificial driers, I 
have made one which seems to answer all the requirements. This is a tin 
box 15 inches high and 10 inches square, open at the top and bottom. Three 
sides are of tin without openings. The fourth side is open except for about 
2 inches at the top and i inch at the bottom (where the tin of the adjacent 
sides is continuous), with the proper supports for 4 interchangeable drawers, 
each 3 inches high. The supports for these drawers are placed so the first 
drawer is just above the inch at the bottom of the box. Each drawer is 
about 3 inches deep and 10 inches square ; the sides are of tin and the bottom^ 
of wire mesh, about 6 meshes to the inch; the top is open. These 4 drawers 
occupy the space between the inch of tin at the bottom and the tin about 2 
inches wide at the top. A shallow pan of similar construction to the drawers 
is made to drop into the top of the box. When all the drawers are in place* 
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the four sides of the tin box are enclosed. To the lower end of this box a 
tapering:, heavy canvas funnel or chimney about 3 feet long is fastened. This 
must fit tightly over the bottom of the tin box and at the opposite end be 
tapered to go neatly over a small lantern using a ^inch wick. In use the 
tin box is hung at the proper height against the wall by cords attached to 
rings at the top of the box. So hung, with the lantern burning in the cloth 
funnel or chimney, and the drawers in the box, a warm current of air passes 
through the box and out the top. The bottom drawers are the warmest and 



Fig. 3. — Drying box; 14, two rings by which drying box is suspended by cords 
against the wall; 15. four interchangeable drawers; 16 heavy canvas chimney, fitted 
<:losely around box ; 17, short, sharpened, upturned wires fastened at each lower corner 
-of the box, over which the canvas chimney (16) is hooked, to facilitate holding the 
■ chimney securely in place. 



